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Hanging Cutture of the Green Mussel {Myuius simaragdnns Chemnitz) i Thailand
PRADIT CHOMCHE ONGCHOE, KASEMSANT CHALATYONDEJIA AND KOSOE MUTARAWINI

Abstract

Manifa tope was used for the hangmng method of gieen musset (Mytilus smaragdings Chermnt )
culture. The expernment was conducted of Bany pakong Distict, Chachovngsao Provimee, from November
1977 to August 1978, The monthly density of spat on rope, then rate of growth and vhvitunmental

factors in the expermmental areas were deternnned

Mussels reached marketable size, 5.9 G.0 cm, in 8 months. Fhe tope beygan to disitegrate duriny

the period. More dutable matendgls are requied for ths furm of calture.

Introduction

At the present tiine, green mussel cultuge & performied using woud stakes such as Kapran Vo bamboo
stakes. The stakes aie set out in the seg near the shote 10 attiact spat A darge amount ot wood s used
for each spat fall and the stakes fast ooty 1 to 2 years. Wooden stakes are becorming scaice dand costly
The development of green mussel cultisre using other mateoals dod new micthods which can increase
yields at low cost, will enable cultunsts 1o continue suceesstully 1n then bhusiness. This should encouraye

significant expansion of the industry.

Mussel culture by the hangmg method was st conducted successtully in Spamn Later, the method
was intoduced o other countries i Northern BEurope. Anthepracha (1964 reported that thuere were
two types of hanging method for muassel culture, namely bunclung and sacking. Bunchang (1977)
classifted green mussel (Mytilus siaragdinus) colture into three methods, stakmy cultuning on the surface

of the sea, and hanging

Tortell et ob {(1978) tound that green mussels spawned throughout the year, with pualo in Maich
Aprit and November-December. Hrs Brenko (1973) repotted that My tilus galloprovingcisiis Larvae setthed

at about 250 microns in length after a pelagic bife ot ahout 7-10 days.

In an experment for suitable cultch matenals tor My tilus gatloprovicialis: Dare and Davies { 1975)
found that one meter leagths of tope, made hrom coconut fiber, attracted 3,000 to 7,000 My tilus yatlo
provincialis sput per week. Later, Tortell (1970) reported that carbon blacked polypropylene rope
attracted more Mytilus galloprovincialis than coconut fiber, sisal tape ond other colored polypropylene

ropes. 1t also attracted fewer barnacles and other burrowers

Poro] (1970) reported that the maximan number of green muossel spat alomy the coast ot Clhion
Buri Province occurred m Ociober and November . After seven month, ot culture, mussels giew trom
spat 1o a mean lengih ot 586 cm, but mortality ducang this period was over 9% Tan (1878) tound
that green mussed spat settled at dept! s ot 1.5 ta 11.7 10 below the spong gl woter Tevels The masimum
1

Kapor: a native name ot mangrove palim date
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density was tound at 2.4 to 4 L Swvival rate was Iighest between 2.4 and 3.9 mequovalent 1o 0 12%
exposure. Sivalingarn (1877) toand that the most suitabde sahnity, temperatue and pHowere 27 10
35 ppt; 26 1w 32°C and 6.0 10 8.2 respectively . He also observed that the mam food af green ioussel

was the digtom (Cosciodiscus nodaditer Schmedt).

The objectives ot the present study were to study new techimgues tor hanging cultute of green
mussel using ropes, 10 evalugte the sttractiveness of 1opes 1o green mussel spdt, to study the mussel
growth rate and 1o investigate the envibonmental factors in the cultunre areq.

Matenals and Methods

The study was conducted at Bany pekonyg distnict, Chachoengsao Provinee, where green mussel
culture by the wood staking method s presently cartied out. The study ares was 7.5 n\2, using 12
poles staked ot 3 montervals. Hopes were used o connect the poles and were suspended about 2 m
abiove the sea bed. Hanging ropes, ot 25 min digmeter Maniia tope 2 milong, weire then fastened to the
hotizontal sopes ot 05 montervals  The bottom end ot each hanging cope wds tied to g cement block
wetghing about 4 6 ky to prevent the tupe tram swingimg m heavy wind or stiong bdes. The apparatus

is shown in Fig. 1.

Five hanging ropes, taken tandoily, were coltected monthly. The namber o mussels adhering
to each rope was counted, and the average tumber per tope calculated. On the basis of these datg,

the monthly average mortality per rope was atso deteromned.,

Between 50 and 100 mussels were picked at tandony trom the banging ropes coch month, Shell
length and width, total werght, shell weight and wet and dry meat weight {dred at 70°C tor 48 hours)

were determined for each mussel,
From the above mtormastion, the tollowing pararaeters were determined:
--proportion of wet and diy meat weight and shell weight i total weight,
—time at which green mussels attam best condition,
—length-weight relationship using the fonmala

W al? {or log W oy a1 bloy L)

where W - total weight and - length ot the shell.

The study mcluded examination uf cavironmentdl conditions, such as temperature, depth, salinty,
conductivity, suspended salids, pH and dissolved oxygen (DO) at vanious depths. Samples of plankton in
the area were collected by oblique hauls using a phyteplankton et for qualitative and quantitative

analysis.
Results

Ropes were hunyg out on 14 October 1977 Spat began to attuch to the ropes i November but

were more obvious and imost dense by December. The spat clustered atong the whote length of the ropes.



DENSITY OF MUSSETS ON THE ROPES

In January 1978, when the <pat were 2 months old, the average number attached per meter of
rope was 849, This numben decreased unnl the end of the experiment in July 1978, when the mussels
were 8 months ol and ther density was 369/m. The 1opes had deteriorated completely by August.
I was also found that the mortality rate of mussets on the hanging ropes was highest in February and
July 1978, being 20.35% and 2681 respeetively. The lowest rate of 2.49% was found in April. Density

of spat and mortality rates re presented in Table 1.

GROWTH

The changes in avetage size and weight over the 6 month petiod from January to July were as
follows: length increased from 2,14 to 570 em, width 1.11 ta 2.45 cm, total weight 0.53 10 8.49 4y,
shelt weight 0.27 to 4 .30 4y, wet meat werght 026 to 4.19 g and dry meat weight 0.05 1o 0.57 q.

The percentage imerease i these parameters o the first mooth, January, was high: length 37.38%,
width 30.63"., 10141 weight 220.75%, shell weight 251.85%, wet meat wuight 188.46% and dry meat
weight 120 00%. However, the percentage rates of increase then decreased during March and Apnit,
increased slightly in Mav, and then Lecreased thereafter. The rate of increase in the last month (July;
was: length 5367 width 4.26%, total weight 13.65%, shell weight 2.97%, wet meat weight 17.70%
and dry meat weght 3,647 Details are peesented in Table 2 and Figures 2-5.

The average propartons of shell weight, wet meat weight and Iry meat weight as percentages of
total weight, were 509470, 49 06", and 9.43% respectively. In April, the proportion of shell weight had
g maximuin value of G3.48% while that of wet meat weicht bad @ minmum value of 36.52% (6.04%
dry weight] At the end of the, experiment, the proportn of wet and dry meat weights in total weight

wore A0 35% and 6 7100 respectively The details are gizen in Table 3.

The length weight relationship was expressed by the equation:

w. 0070671278478

or log W 115075 ¢ 2.18478 10y L

ENVIRONMENTAL FACTORS IN THE CUHTURE AREA

Throughout the experimental pedod, environmental conditions in the study area did not vary
greatly. The tanges of the parameters measured were: depth, 2.0 to 4.0 m; an temperature, 290 to
34 87C.; seawattr temperature, 280 to 333°C; ph. 7.4 w0 8.3, DO, 5.5 7.0 ppm; suspended solids,
40150 ppm. Salvaty and conductivity dunng the perind January to May ranged between 250 to
31.0 ppt and 466 to 521 micromhoem respe tively, After May, these values decreased due to fresh
water runaff. At the end of the expenment in July, conductivity had decreased to 15 mictamholem;

salinity in August was only 0.5 ppr Vhe dotails are presented i Fable 4 and Fiqure 7.

Plankton Jensty oo the study area had peaks during 3 penods February, 2,096,000 phyto
plankters plus 272,000 /()(Jpldnl'hn*ﬂm“, tay, 5.227.000 plas (}I(‘),(J()f),"m‘! and July, 691,000 plus
1,671,0()0/”\3, Details are shown n Figure 6.



Discussion

The green mussels reached market size 8 months after attachment, when the average wet meat
content was 4.9 g or 49.4% of total weight. Plankton was most abundant during April and May and the

rowth rate and condition of the mussels were highest during this period.
( 4 g }

After May 1973, the mortality tate gradually increased un®  the end of the experiment. This was
probably due to the deciease in salinity and deterioration of the rope.

The results demonstiated (hat the hanging method can be used in Thailand but that Manila rope
was not a suitable material. In futire experiments, cheap durable materials which attract more spat
should be used and the results compared with the staking method. Rearing mussels in bags in deeper
areas, using spat transplanted from over-crowded ropes, should also be investigated so that the advan-

tages of the method can be assessed and made known for the banefit of the mussel farmers.
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Table 1. Density of mussei spat on rope duning tne experimental period.

Age Number of mussel spat/1 m Decrease
Month {Months) 1 2 3 4 5 Average No. % Remarks

November 1977 - spat Hzgin 1o sett'e ON rope - -

Decemper 1 YA ELE] - -

January 1978 2 820 845 346 35 ¢&dC 84082 - -

February 2 812 755 €00 600 6744 1728 20.35

March a 50C 740 675 70C 560 535.0 414 6.12

Aot 5 o60 336 740 70C 660 619.2 158 2.49 8 ropes were spoiled

May [3) 315 500 700 610 580 561.0 58.2 9.40 12 ropes were spoiled

June 7 410 27¢ 600 634 535 490.2 7G.2 12.51

July 2 258 228 347 343 520 3582 1316 26.81 ropesbegun 10 deterniorate

August 9 ropes were completely geteriorated 2592 1000
Tabie 2. Growth parameters of areen musse! cn experimental ropes from January to July 1978.

Sheli lengtn Shetl wicth Totai weight Shell weight Meat weight Dry meat weight
iength width
Age Average increase Average increase Average increase Average increase Average increase Average increase
Month  tMon1ns) tcm! (cmi %% (e fem) EY {cm) {cm) % {ern) {cm) % {em) {cm) % fem)  (cm) %
1878

January 2 2.14 - - 1.1 - - 0.53 - - 0.27 - - 0.26 - - 0.05 - -
February 3 2.64 0.80 37.38 1.45 0.34 30.63 1.70 117  220.75 0.95 0.68 25185 0.75 0.49 188.46 0.1 0.06 120.00
March 4 3.78 0.84 2857 1.78 033 2276 2.74 1.04 61.18 1.63 0.68 71.58 1.1 0.36 48.00 0.13 0.02 18.18
April 5 4.34 0.56 1481 1.95 0.17 955 397 1.23 44 89 2.52 0.89 54.60 1.45 0.34 30.63 0.20 0.07 53.85
May 6 484 050 1152 224 0.29 1487 6.51 2.54 63.98 386 1.34 53.17 2.65 120 82.76 0.35 0.15 75.00
June 7 5.41 057 11.78 2.35 0.11 4.91 7.47 0.96 1475 3.91 0.05 1.30 3.56 091 34.34 0.55 0.20 57.14
July 8 5.70 0.29 5.36 2.45 0.10 4.26 8.49 1.0z 13.65 4.30 0.33 9.97 4.18 0.63 17.70 0.57 1002 3.64




Tobla 3. Ratio between shell weight, wet meat weight and dry meat weight to 1otal weight of green mussels trum

Januuary to July 1978,

Shell weight Weut meat weight
Monthly %) (%}
1978

Junuary 0.94 49,06
Februuty 55.88 44.12
March 59.49 40 .51
April 63.48 36.52
May 50.29 4071
June 52.34 47.66

July 50.65 49,35

Table 4. Sea water quality at the expunimuntal area during Januaty-August 1978,

Air Watur
Depth Tempuratuie Temperature Saltnity
Month tm) (°c) (°c) (ppt) pH
1978
January 4.0 31.0 282 31.0 8.3
February 3.0 313 29.6 32.3 7.7
March 3.0 310 29.0 28.0 8.2
April 3.0 326 323 28.0 8.1
May 20 348 33.3 25.0 8.3
June 3.0 331 3.3 18.0 76
July 40 330 327 78 8.2

Augusl 2.0 29.0 28.0 0.5 1.4

DO
(ppm)

6.0
7.0
6.0
6.0
60
6.2
5.5

Dry rmeat weight
{%)

9.43
6.47
4.74
5.04
5.38
7.36
6.71

Conductivity
{mv/cm)

505
50.9
93
521
46.6
257
15.0

Turbndity

(ppm)

5.0
4.0
8.0
75
100
70
4.0
160
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Fig. 1. Layout of the experimental culture method.
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